For more than a century, experts have produced dietary guidance aimed at increasing consumption of certain nutrients and food groups, yet compliance is poor. As the planning stage for the Dietary Guidelines begins and it is clear that dietary change has been difficult to accomplish, perhaps, the right question to ask is ''Which dietary changes are most likely to have the greatest impact on Americans' health?'' There is a compelling need to assign the highest priority to those messages that will have the greatest impact on health. One approach is to use prioritized risk for determining the need for establishing population-based guidelines. A symposium held in December 2007 examined the challenges of how best to have a more meaningful impact on public health through nutrition guidance. Nutr Today. 2008;43(5):180-187 F or more than a century, experts have produced dietary guidance aimed at increasing consumption of certain nutrients and food groups, yet compliance remains poor. The most visible example to date is the campaign to increase consumption of fruits and vegetables. Only 3% of Americans consumed the recommended number of servings of vegetables and at least 1 serving daily of a dark green or orange vegetable 1 during 1989 and 1996. Despite extensive nutrition education efforts, men, women, and children still fall far short of the recommended intake. According to the 2005 Dietary Guidelines for Americans Committee Report, intake of fruits and vegetables, legumes such as beans, as well as whole grains and fat-free and low-fat dairy products falls short as well. As the planning stage for the 2010 Dietary Guidelines begins and it is clear that dietary change has been difficult to accomplish, perhaps, the right question to ask is ''Which dietary changes are most likely to have the greatest impact on Americans' health? '' In December 2007, an interactive workshop, ''Improving Compliance With Dietary Recommendations: Time for New, Inventive Approaches?'' was held at the US Department of Agriculture (USDA)/ARS Children's Nutrition Research Center at Baylor College of Medicine to address the challenge of how best to have a more meaningful impact on public health through nutrition guidance. One of the purposes of the meeting was to encourage the flow of ideas on how to best improve compliance with dietary guidance. Dennis M. Bier, MD, director of the USDA/ARS Children's Nutrition Research Center, served as the workshop chair, and Doris Derelian, PhD, RD, professor in and department head of the Department of Food Science and Nutrition California Polytechnic State University served as discussion facilitator. The highlights of the workshop and the discussions that followed are presented here.
The Compliance Conundrum
Public health officials concur that Americans are not adhering to current healthful lifestyle recommendations. Only 1 in 5 of the US population follows recommendations for fruit and vegetable consumption. 2 Only 1 in 4 adheres to the recommendations for exercise, 2 and 3 of 4 adhere to recommendations not to smoke. 2 Possibly, the most telling statistic is that only 3 of every 100 US adults follow all recommendations to consume 5 fruits and vegetables daily, get regular physical activity, maintain a healthy weight, and not smoke. 3 The Healthy Eating Index, a measure of healthful eating developed by the USDA's Center for Nutrition Policy and Promotion to assess Americans' diets, has been used to show that approximately 74% of Americans need to improve their diets.
The gap between recommendations and compliance should not be surprising, considering the many barriers that consumers encounter. A constellation of cultural forces, societal norms, family influences, changes in meal patterns, food availability, and commercial advertising potentially influence individual behaviors. A recent study in The New England Journal of Medicine suggested that a ''social network phenomenon'' seems to be relevant in obesity. 5 That is, obesity seems to spread through social ties. It is not surprising then to learn that nutrition decisions are commonly made because of recommendations from friends and family, neighbors, or blogs instead of from experts. However, the presence of social influence may present an opportunity to harness that same force to spread positive health messages and behaviors. 5 
Environmental Hurdles to Healthful Eating
Environmental forces, such as large portions served at restaurants, lack of information on calorie content at point of purchase, and the cost and availability of fruits and vegetables, are generally beyond the consumer's control. Moreover, many eating decisions are not conscious but are made under the subtle influence of factors in the food environment, such as the size of dishes, flatware or glassware used, or even the proximity of the food itself. Changes in the food environment can potentially make a substantial difference in consumers' ability and willingness to follow nutrition guidance. 6 One impediment to long-term change is the desire among American consumers for instant gratificationVa characteristic that is inconsistent with maintaining a healthful diet throughout the lifespan. There is a somewhat uniquely American idea, perhaps associated with the instant gratification promised in popular advertising, that changing behavior will lead to an immediate and measurable benefit. Experiencing the consequences of dietary change is a much longer process. The future promise of a longer, healthier life may not be enough to motivate most consumers to permanently change the way they eat.
Prioritizing Dietary Guidance Messages
Dietary recommendations ideally would be individualized. However, because dietary guidance for the nation cannot, at this time, realistically be individualized for everyone, prioritizing dietary guidance messages and selecting those that will provide the greatest health benefits for the most people are a realistic alternative. In the absence of individualization, dietary guidance should be made to feel personal to consumers. With that in mind, those who develop dietary guidance need to consider consumers' health goals. Do they strive for more energy, improved cognition, a more responsive immune system, or protection from familial chronic disease? The aspects of health that drive people to comply with dietary guidance should be incorporated into guidance messages.
Clearing up the Dietary Message Clutter for Consumers
There are 4 important aspects of changing eating behaviors that should be considered when striving to achieve compliance among consumers: Even in an ideal environment, the sheer number of nutrition messages reaching consumers often results in confusion, and consumers cannot realistically be expected to make the right decisions. Given the evidence that the overwhelming quantity of nutrition messages is confusing, that compliance with existing dietary guidance is poor, and that the barriers are many, it is important to develop a ''filtering'' system to identify and prioritize those changes that will make the most difference.
New, innovative approaches are needed so that government agencies and nutrition scientists can work together to develop a dialogue with consumers. The more that is learned about consumers' existing skills and knowledge regarding food and nutrition and to what degree they affect implementation of dietary guidelines, the more effective dietary guidance can become.
Lost in Translation: Untangling Complex Nutrition Messages
The 6 editions of the Dietary Guidelines have been based largely on primary research relating diet to disease risk. The scientific rationale behind the guidelines was strengthened in the development of the 2005 Dietary Guidelines, but ''real-world'' factors that affect compliance were virtually ignored. 3 Although nutrition research findings serve as the basis for current guidance messages, nutritional needs differ considerably among individuals.
The proposition behind dietary guidance messages is fundamentally different from other health messages such as ''don't smoke,'' ''buckle your seat belt,'' and ''don't drink during pregnancy.'' These are black and white, dos or don't. However, the relationships between diet and health outcomes are far more complex, making it challenging to translate the information into consumer-friendly, relevant dietary guidance messages.
Simplify, Then Stratify Messages
''Food synergy'' is a component of that complexity, that is, foods and beverages are not consumed in isolation, 7, 8 and in fact, food patterns act synergistically to influence the risk of several chronic diseases. 9 However, food has become divorced from nutrition science in the minds of academic researchers and consumers. Scientists and educators will need to integrate the two, moving away from a reductionist approach, which has been the norm.
People tend to have limited nutrition knowledge from which to draw, so it stands to reason that dietary guidelines should be simplified and desirable behavioral changes should be ranked according to importance, focusing on 1 or 2 high-priority behaviors for change. The decisions for prioritizing those changes should be based on the impact that they will have on the quality of the diet and their relationship to health outcomes. Prioritization also needs to be performed separately for specific groups that may have distinct nutrition needs, such as children, young adults, pregnant women, and persons with diabetes. Those groups in the most need of dietary change should be identified, and efforts to meet those needs should then be stratified.
Looking ahead, future dietary guidance should encourage incremental steps toward permanent changes in healthful eating that will impact Americans' health over the long-term. Recommending radical changes has been proven ineffective. Moreover, it should be acknowledged that dietary guidelines are not necessarily the basis for effective consumer messages. There is a compelling need to assign the highest priority to those messages that will have the greatest chance of consumer adoption by making them as user-friendly and practical as possible.
Collaborative Efforts Are Essential
To date, the government has borne the chief responsibility for developing and disseminating dietary guidelines, but government agencies traditionally have neither the means nor the manpower to do it all. One way to make dissemination of nutrition guidance information more effective is to build alliances and create collaborations among government agencies, the media, and industry. The issue then becomes how to marshal resources and efforts for recommending those changes identified as being the most likely to improve Americans' health status.
The sheer number of nutrition messages reaching consumers often results in confusion, and consumers cannot always realistically be expected to make the right decisions.
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Complexity Versus Simplicity of Nutrition MessagesVUnintended Consequences
Messages on diet and health require considerable sophistication to process. 10 Because of this complexity, there is an impulse to include everything possible in nutrition guidance, rather than only those elements that will impart the greatest public health benefit. This
When Simple Messages Backfire
Market research/social marketing shows that simple messages have the greatest impact on behavior. Nutrition messages need to be clear, positive, and consistent to avoid a ''nutrition backlash,'' which can result in the opposite of the intended effect; that is, an association has been demonstrated between less healthful diets and skepticism about nutrition information. A recently published article highlights the idea that there is potential for harm, even in well-meaning innocuous lifestyle recommendations. 11 The admonition to eat less fat, for example, has been suggested as a potential contributor to the current epidemic of obesity in the United States.
11 ''Choose low-fat foods'' was a way to simplify more than 1 guidance message, but it seems to have backfired. Although the simple, straightforward message quickly became familiar to most Americans, it also gave unintended permission to consume more low-fat foods, which were not always lower in calories. As a result, although the percentage of calories from fat decreased significantly between 1971 and 2000 from 36.9% to 32.8% for men and 36.1% to 32.8% for women, the decrease was attributed to an increase in total kilocalories consumed. In reality, the absolute fat intake in grams increased. 12, 13 During that time, the rate of overweight and obesity among Americans continued to climb until it reached its current high record of 142 million Americans aged 20 years or older being either overweight or obese.
14 This association does not prove causation but raises the possibility of a harmful effect of a seemingly innocuous dietary advice. 11 
Filtering Nutrition Messages for the Greatest Impact
Nutrition messages to consumers must be filtered so that they reflect how people think. Differences in how people view the world around them can sometimes result in messages being received very differently than intended. The 5-a-day campaign to eat more fruits and vegetables seemed to be a very straightforward, simple message. However, consumer research found that it needed to be translated into very specific actions, such as ''drink a glass of orange juice in the morning; that counts as a fruit.'' Although messages must be actionable to make an impact with consumers, the initial challenge lies in developing decision-making criteria for selecting the exact message to be promoted. One approach is to have 2 separate panels to develop guidelinesVa dietary guidelines science panel and a consumer messages panel.
Integrating Physical Activity Guidelines With Dietary Guidance
Because diet does not operate in a vacuum, representing only 1 part of a healthful lifestyle, it is important to consider the complex interplay between diet and physical activity. If the focus is on healthful behaviors that will have the most impact on consumer health, it is difficult, if not impossible, to consider diet without taking physical activity into consideration. While emphasizing food patterns, physical activity should be stressed as a complement to the total diet approach. Separation of dietary guidance and physical activity guidance has so far resulted in confusion between the messages being disseminated. One way to avoid the disconnect is to strengthen the linkages between the government groups working on dietary guidelines and those working on physical activity guidelines.
Nutrition Education: Goals, Tools, Interventions
The goals for developing the nutrition education component of dietary guidance are lofty, some even say unrealistic. It should be simple and comprehensive, yet there is a complexity in people's dietary habits that needs to be factored in while at the same time taking physical activity into account. The guidelines should be consistent, yet there are scientific advances occurring all the time that complicate the process, and they should be developed in such a way as to avoid unintended dietary and health consequences.
One approach to education to make it easier for consumers to make more healthful food choices consistent with dietary guidance is to develop nutrient profiling schemes on individual foods that would provide summary nutrition assessment at a glance in the supermarket. The concept is currently under consideration by the Food and Drug Administration.
As priorities are developed for targeted messages and effective interventions are identified, government agencies should engage organizations that can commit resources over the long-term. The industry has shown that it will respond to consumer demands for specific types of food. Ideally, there would be agreement among food suppliers, marketing policy makers, and health policy developers that the Dietary Guidelines would be the basis for all nutrition guidance provided to consumers.
Exploring Alternative Ideas: Shifting Focus to Elements With Greatest Impact on Public Health
Dietary guidance messages may ultimately provide the biggest public health benefits if they focus on those elements that pose the greatest risk to most of the population, such as excess calories or intake of saturated fats and trans-fats. Establishing a tiered approach to setting guidelines could be a step in the right direction. Although there may be several approaches that could be used as a filtering mechanism, one suggested approach is to use prioritized risk for establishing population-based guidelines. (In this context, prioritized risk refers to comparing the impact of changing one health behavior relative to another and placing more emphasis on the behaviors that have the greatest positive impact.) The risk posed to the population by a nutrition factor depends, in part, on exposure to that factor. For example, a nutritional factor that imposes even slight relative risks can be responsible for a sizable percentage of disease risk within a population that is almost universally exposed to that factor. 15 The opposite is also trueVa nutritional factor that poses a high risk can be responsible for only a small increase in disease risk in a population that is either not exposed or not vulnerable.
Ranking Dietary Risk Factors
Most risk analysis models are applied to chemical and environmental agents and pathogens in food. However, the concept of risk ranking or prioritizing may be appropriate when analyzing dietary risk factors. A recent risk model analysis of dietary cholesterol and coronary heart disease puts one aspect of dietary risk into perspective. 16 The study found that for 80% to 85% of the population, dietary cholesterol from eggs contributes less than 1% to the incidence of coronary heart disease. That raises the question then whether reducing dietary cholesterol should be as high a priority message as reducing calories or increasing physical activity. Yet, current dietary recommendations state that everyone should limit cholesterol intake to less than 300 mg/d, which de facto limits consumption of nutrient-dense eggs.
Those who develop dietary guidance for populations need to use appropriate risk estimates. Doing so would allow more precise prioritization of dietary recommendations. Risk estimates must be performed, put into perspective, and viewed relative to other competing risks before recommendations can be made for all Americans to alter their eating patterns.
There is a need to develop a set of dietary messages that focus on those factors with the greatest absolute risk for the population, personalize them as much as possible, and then develop prioritizing principles for the rest. Although individual guidance is the goal, this approach may offer the best option available until science progresses to the point that dietary guidance can easily be individualized based on the individual's health history and existing risk factors.
Workshop Conclusions
The current process of developing and implementing dietary guidance has not achieved the primary goal of improving public health. After 30 years of relatively consistent guidance, there has been no substantial movement in the public's compliance. It is not that the guidelines are flawed, but rather that the approach and method of instituting lifestyle behavior changes on a population basis have failed.
There is an urgent need to reconcile the somewhat contradictory goals of providing nutrition guidance that will positively affect the largest proportion of the population while at the same time being as specific as possible, simple, easy to understand, and perceived as personally relevant. However, much more time and money need to be invested in the translation and communication of dietary guidelines to reach those goals. Food companies could benefit tremendously Risk estimates must be performed, put into perspective, and viewed relative to other competing risks before recommendations can be made for all Americans to alter their eating patterns.
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from nutrition science by funding systematic reviews in certain areas of nutrition and health where experts are searching for answers and then using the findings in product development. Experts will need to work on the best paradigms to make the dietary guideline development process workVdeciding how to assign risk and which behavioral models to use. Ultimately, the benchmark will be measurable improvements in public health. After 3 decades of dietary guidance, it is time for new, inventive approaches to make more substantive gains in public health.
Workshop Participants In a randomized controlled study with 3,096 patients in 2 Norwegian hospitals between 1999 and 2006, patients were randomly assigned to 1 of 4 groups receiving a daily oral dose of one of the following treatments: 0.8 mg folic acid, 0.4 mg plus vitamin B 12 , 40 mg plus vitamin B 6 (n = 772); folic acid plus vitamin B 12 (n = 772); vitamin B 6 alone (n = 772); or placebo (n = 780). Patients were followed up with an interview, clinical examination, and blood sampling at 1 month, 1 year, and at a final study visit. The main outcome measure was a composite of all-cause death, nonfatal acute myocardial infarction (heart attack), acute hospitalization for unstable angina pectoris, and nonfatal thromboembolic stroke. The study was stopped early because of concerns among the participants about preliminary results from another similar Norwegian study, suggesting no benefits from the treatment and a supposed increased risk of cancer from the B vitamins.
Mean (average) plasma total homocysteine concentration was reduced by 30% after 1 year of treatment in the groups receiving folic acid and vitamin B 12 . During a median (midpoint) of 38 months of follow-up, one or more of the main outcome measures were experienced by a total of 422 participants (13.7%): 219 participants (14.2%) receiving folic acid/vitamin B 12 versus 203 (13.1%) not receiving such treatment and 200 participants (13.0%) receiving vitamin B6 versus 222 (14.3%) not receiving vitamin B 6 . The differences were not statistically significant.
The authors could not detect any preventive effect of intervention with folic acid plus vitamin B 12 or with vitamin B 6 on mortality or major cardiovascular events among patients with stable coronary artery disease undergoing intensive conventional treatment. They found a numerically lower incidence of stroke and higher incidence of cancer in the groups receiving folic acid, but these observations were not statistically significant. The authors conclude that the findings do not support the use of B vitamins as secondary prevention of heart-related defects in patients with coronary artery disease. Source: Journal of the American Medical Association
